Anti-angiogenic effect of the basement membrane protein nidogen-1 in a mouse model of choroidal neovascularization.
In patients with age-related macular degeneration disruption of the integrity of the retinal pigment epithelium (RPE) and Bruch's membrane (BrM), precedes choroidal neovascularization (CNV). We investigated the role of the basement membrane (BM) proteins nidogen-1 and nidogen-2 for the development of experimental CNV. Laser-induced CNV was studied in Nid1(-/-) and Nid2(-/-) mice and wild type (WT) controls by fluorescein angiography, by immune histochemistry of flat-mounts or paraffin sections to analyze expression pattern of nidogen-1 and -2 and nidogen binding BM proteins, and by western blotting. The influence of VEGF and bFGF on the mRNA expression of nidogen-1 was studied in vitro. Nidogen-1 protein is present in the BM of the inner limiting membrane (ILM), the retinal capillaries, and the choroid/sclera and CNV. Nidogen-2 protein is also found in these BMs but with a weaker expression in the ILM. In the retina the absence of nidogen-1 does not influence the expression of nidogen-2 and vice versa and does not influence the expression of the BM components collagen IV, laminin γ1, and perlecan. In Nid1(-/-) mice, CNV lesions showed increased vessel leakage during angiography and the CNV area was larger than in WT or nidogen-2 deficient mice. Laser treatment led to up-regulation of nidogen-1 protein expression in the sclera/choroid of nidogen-2 deficient or WT mice. The treatment of HUVECs with VEGF leads to a reduced expression of nidogen-1 mRNA whereas its expression remained unchanged in RPE cells. In conclusion, nidogen-1 produced by the endothelial cells acts as a factor to help stabilizing the BM, thus preventing the sprouting of new vessels or the infiltration of endothelial cells. In this sense nidogen-1 is essential to provide an anti-angiogenic environment of differentiated vessels.